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(57) Abstract 



A monitoring device for boxing comprising a sensor (14) for detecting impacts in terms of number and/or in terms of value, and 
preferably means such- as a display (16) for presenting the user with information regarding the number of hits and/or force exerted by an 
impact 
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BOXING MONITORING DEVICE 



The invention relates to a device for monitoring the 
performance of a boxer and in particular to a device to be carried by 
for example the hand, or on a glove warn on the hand, or possibly to 
be carried by the target of the boxer for example a punch-bag or a 
helmet worn by sparring partner of the boxer. 

It is common place in boxing for boxers to undergo extensive 
training. This training involves many hours spent practising on 
punch bags and ball bags (herein called punch-bags) as well as 
sparring. Such training can become monotonous and a boxer can 
lack motivation due to a lack of information regarding any 
improvements in performance. 

The invention seeks to provide means for a boxer to monitor 
his or her performance. According to one aspect of the invention 
there is provided a monitoring device comprising a sensor for 
detecting impact at least in terms of number and possibly also in 
terms of value, as hereinafter explained. 

Beneficially therefore the user can be presented with 
information regarding the number of hits he or she has made on a 
punch bag or using the glove and/or information about the force 
exerted by an impact. 

In one possibility a sensor comprises a force transducer which 
relays a signal representative of the force of an impact to the 
controller. The force transducer can comprise an electronic 



5/7/05, EAST version: 2.0.1.4 



WO 99/10052 



PCT/GB98/02539 



2 

capacitance device or a strain gauge for example. The capacitance 
device can comprise a pair of electrically conductive plates resiliency 
biased away from one another. The plates can form part of an outer 
membrane of a cell which membrane comprises resilient material and 
wherein the cell is filled with a substantially incompressible fluid such 
as water. The resilience of the membrane allows the plates to move 
relative to one another thereby to vary the capacitance which can be 
detected electronically by the controller. 

In a preferred form the monitoring device further comprises a 
timer operably in communication with the controller. The controlle r 
preferably counts the number of i mpa cts on or by a glove in a 
predetermined time period and provides this information to the user 
via the output. The predetermined time period can for example be 
three minutes which is the length of a bout in a boxing match. The 
controller can then restart countin g after a predetermined re st period. 
The rest period can be 30 seconds or one minute again emulating the 
rest period of a boxing match. 

The output to the user can be a display such as a liquid crystal 
display which can display the number of impacts on the glove in the 
predetermined time period, or a total number of counts for example. 
Also, the output can comprise a speaker for providing an audible 
signal. An audible beep can for example signal expiry of the 
predetermined rest period indicating that the boxer should again 
commence boxing. The output could also be a plug or I/O port 
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enabling communication to a printer or computer for example. 

In another form, the monitoring device comprises an input such 
as a button or key pad enabling a user, or a trainer for example, to 
input a signal to the controller. For example, the input could 
comprise a reset button thereby to recommence the predetermined 
time period for training or the rest period for example. 

Another aspect of the invention provides a monitoring device 
which is retrofittable to a boxing glove. A further aspect of the 
invention provides a sensor for detecting an impact on a boxing glove. 
Further aspects include a boxing glove comprising a monitoring 
device and a punch bag comprising a monitoring device. 

In a preferred form, the invention comprises the use of an 
accelerometer, that is a sensor or detector to measure the applied force 
in the impact of hand on target. The sensor may be carried on the 
hand, for example in a miniaturised device strapped to a finger and 
possibly connected to a read-out device on the wrist of the same hand. 

The read-out may comprise a digital display and/or an output 
to a remote display device so that for example a trainer can observe 
a monitor to oversee performance from the ringside. The output 
could be via an infra-red signal beamed from the wrist carried read- 
out to the monitor. 
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Instead of mounting the sensor direct on the hand it could be 
on the glove, or it could be on the target. 

The advantages of the accelerometer are that when arranged so 
as to be read on impact rather than by the mere movement of the 
glove, it will read only hits. Only a hit will produce such rapid 
deceleration of the hand as to cause a reading from the device. 
Moreover, the force of the impact can be measured: in the simplest 
version, only a deceleration beyond a threshold will read. Hence a 
feint where the boxing glove stops short of the target will not give a 
reading. 

In constructional detail the accelerometer may comprise a 
mercury switch, or it may comprise an electronic device of the strain 
gauge type associated with a striker which is free to move in a casing 
of the device, or possibly a piezo-electric device. 

Hence in the accelerometer versions of the invention the boxer 
will get an indication of score of the total number of hits which are 
of a force exceeding the preset and possibly variable minimum force, 
and possibly obtain this score for each discreet time period of training 
round. 

Embodiments of the invention will now be described, by way 
of example only, with reference to the accompanying drawings, in 
which:- 
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FIGURE 1 is a schematic front elevation view of a boxing 
glove according to the invention; 

FIGURE 2 is a schematic rear elevated view of the boxing 
glove shown in Figure 1; 

FIGURE 3 is a schematic block diagram of a monitoring device 
according to the invention; 

FIGURES 4 and 5 are schematic perspective and side elevation 
views of a sensor according to the invention, and 

FIGURE 6 is a schematic view of a punch bag according to the 
invention. 

Referring to Figures 1 and 2 there is shown a boxing gl ove B 
comprising a mitt M, thumb T and elastica ted wrist-band W. Boxing 
glove B comprises a mom^orin g^deviceTo^ hown schematically in 
Figure 3 comprising a controller 12, /Censor I4\n mitt M, and a 
display 16 attached to the front or irniaTofwrist W. Adjacent 
display 16 there is an output socket 15 and input button 22. 

Monitoring device 10 is shown in Figure 3 further comprises 
a speaker 18, timer 20 and input 22. These elements together with 
the display and sensor all operably communicate with controller 12 in 
use. The monitoring device 10 can for example be powered using a 
small DC battery. The device 10 preferably comprises an output 15 
such as a socket or I/O port enabling, possibly real-time, 
communication with a peripheral device. 

The peripheral device can be a printer 17 which can print out 
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results from device 10, Alternatively the peripheral device can be a 
computer such as a PC which can in turn produce a hard copy of the 
results via a printer. 

Referring to Figures 4 and 5 there is shown a preferred form 
of a sensor 14a comprising a membrane 30 which can have an oval 
or elliptical shape in plan view and which membrane defines a cell 
comprising an incompressible fluid such as water for example. The 
upper and lower surface of membrane 30 carry a pair of electrically 
conductive plates 32 and 34, one of which at least is electrically 
connected to controller 12 for example using wire which can be 
threaded through glove B to the wrist-band area. The plates can be 
formed or a thin layer of metal for example in order to be flexible. 
Alternatively the plates may comprise an electrically conductive strip 
on a flexible sheet such as a plastic or rubber sheet. 

In use a boxer can commence training by pressing a button ij 
which forms part of input 22 thereby to reset controller 12 which J 
commences monitoring sensor 14. Each time a boxer hits a punch 
bag for example this is detected by sensor 14. With sensor 14a this 
is detected by decrease in the separation of plates 32 and 34 thereby 
to change the capacitance between the plate which can be detected 
electronically be controller 12. The impact is recorded in the memory 
of controller 12 and can simultaneously be shown visually to the user 
at display 16 by pr oviding a number representative of the number o f 
impacts detected by sensoi^l 4. 
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The controller can monitor sensor 14 for a predetermined time 
period. Accordingly, when controller 10, in communication with 
timer 20, detects that the time period has elapsed, t he number of 
counted impacts ca n be shown to the us er on display 16 a nd also 
speak er 18 can emit a noise ind ica ting that the training period is 
compl eted. Controller 12 can be programmed to allow a 
predetermined rest period before the user recommences training. A 
second, possibly differen t audible noise can be j^mi tted from speaker 
18 to tell the user to commence bo xing. Again the number ofj 
counted punches can be displayed at display 16. 

Further, controller 12 can be configured to continue for a 
predetermined number of training periods such as 5 or 10 for 
example. A to tal number of count s over all of the time periods can 
b e displayed at 16 as well as the count for each bout or J iainin g 
peri od, and an average over all the bouts. 

r 

Input 22 can be used to select the length of time of the 
predetermined training period, the predetermined resting period, and 
the number of bouts as we ll as the start of the training sessions. ^ 

Preferably sensor 14 acts as a force transducer capable of 
detecting the magnitude of force for a given impact with a boxing 
glove. For example, the variation in capacitance of sensor 14a can be 
calibrated to provide a reading of the force at display 16. 
Alternatively, an average force can be displayed at display 16 after a 
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bout. 

The variation could be used simply to provide a number of 
read-outs representative of the force of input which number could be 
on a scale from 0 to 100 say. Although it could read in weight and 
speed of impacts. 

Accordingly, controller 12 comprises an analogue to digital 
convenor in an embodiment comprising the analogue sensor 14a. 
Controller 12 can comprise a microprocessor which analyses the 
digital output of the ADC and stores this information for each punch 
or impact ready to be averaged after a predetermined time period. 

Accordingly, the invention provides a range of information to 
a user which can be used to monitor the performance of a boxer and 
therefore detect improvements in fitness and ability. For example, a 
boxer can detect an increase in the number of punches delivered in a 
given time period and/or an increase in the average force applied by 
each impact during a training period. 

The device is preferably programmable to allow a user to select 
the number of rounds, length of round and length of rest period for 
a given training session. 

Also output 15 enables communication to a peripheral device. 

Referring to Figure 6 there is shown a punch bag P according 
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to the invention. Punch bag P comprises an inner bag 40 filled with 
known material such as fabrics and/or sand. Additionally, punch bag 
P comprises an outer membrane 42 which is struck during practice. 
Membrane 42, together with a top membrane 44, which can be made 
of a strong plastics material for example, define a cell or chamber 46. 
The punch bag P further comprises a pressure or force transducer 14b 
which can be located on top membrane 44. The punch bag P is hung 
on hooks H using chains C which enable the punch bag to be attached 
to a wall or ceiling of a gym for example. The punch bag further 
comprises a display 16 and other components of a monitoring device 
10. Preferably an output 15 from device 10 enables communication 
via a cable 48 to a peripheral device 17 such as a printer or computer 

In use, a boxer punches bag P which creates an increase in the 
pressure of the fluid within cell 46 due to displacement of membrane 
42. This increase in fluid pressure can be detected by transducer 14b 
which operably communicates with controller 12 as previously 
described. Accordingly, punch bag P can monitor the performance of 
a boxer. For example, transducer 14b can comprise a moveable thin 
membrane of elastic material which moves a strain gauge or spring in 
order to determine the power in a punch against the punch bag P 
which is dependent on the level of displacement of the elastic 
membrane. Alternatively, inner bag 40 can have a plate 34 and outer 
membrane 42 can have a plate 32 similar to that described in relation 
to sensor 14a shown in Figures 4 and 5. 
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Accordingly, a boxer can monitor his or her performance by . 
watching display 16 and listening for an audible output from a 
speaker 18, or reading a print-out from printer 17. This enables the 
boxer to have a record of a training session for future reference. 
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CLAIMS 

1. A monitoring device for boxing comprising a sensor for 
detecting impact in terms of number and/or in terms of value. 

2. A monitoring device according to Claim 1 comprising means 
for presenting the user with information regarding the number of hits 
he or she has made on a punch bag or using a glove and/or 
information about the force exerted by an impact. 

3. A monitoring device according to Claim 1 or 2 wherein the 
sensor comprises a force transducer which relays a signal 
representative of the force of an impact to a controller. 

4. A monitoring device according to Claim 3 wherein the force 
transducer comprises an electronic capacitance device or a strain 
gauge. 

5. A monitoring device according to Claim 4 wherein the 
capacitance device comprises a pair of electrically conductive plates 
resiliently biased away from one another. 

6. A monitoring device according to Claim 5 wherein the plates 
form part of a membrane of a cell which membrane comprises 
resilient material and wherein the cell is preferably filled with a 
substantially incompressible fluid such as water. 



5/7/05, EAST version: 2.0.1.4 



WO 99/10052 



12 



PCT/GB98/02539 



7. A monitoring device according to any preceding claim further 
comprising a timer operably in communication with a controller. 

8. A monitoring device according to Claim 7 wherein the 
contr oller counts the number of impac ts on or by a glove in a 
predet ermined time period and provides this information to the user 
via an output means. 

9. A monitoring device according to Claim 8 wherein the 
predetermined time period is about three minutes. 

10. A monitoring device according to Claims 8 or 9 wherein the 
controller restarts counting after a predetermined rest period. 

11. A monitoring device according to Claim 10 wherein the rest 
period is about 30 seconds to about one minute. 

12. A monitoring device according to any preceding claim 
comprising output means having a display such as a liquid crystal 
display which operably displays the number of impacts on the glove 
in a predetermined time period, and/or a total number of counts. 

13. A monitoring device according to any preceding claim 
comprising output means having a speaker for providing an audible 
signal. 
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14. A monitoring device according to Claim 13 wherein the output 
means emits an audible beep to indicate the beginning of a 
predetermined exercise period and/or a predetermined rest period. 

15. A monitoring device according to Claim 13 or 14 wherein the 
output means comprises a plug, I/O port, and/or infrared device 
enabling communication to a printer or computer for example. 

16. A monitoring device according to any preceding claim 
comprising an input means such as a button or key pad enabling a 
user or a trainer to input a signal to a controller. 

17. A monitoring device according to Claim 16 wherein the input 
means operably generates a signal to the controller to recommence a 
predetermined time period for training or rest. 

18. A monitoring device according to Claim 16 or 17, wherein the 
input means enables the user to select the duration of a training 
period and/or a rest period. 

19. A monitoring device which is retrofittable to a boxing glove 
preferably comprising any of the features in Claim 1 to 18. 

20. A monitoring device according to any of Claims 1 to 19 
wherein the sensor comprises an accelerometer which operably 
measures the applied force in the impact of hand on target. 
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21. A monitoring device according to Claim 20 wherein the 
accelerometer comprises a mercury switch. 

22. A monitoring device according to Claim 20 wherein the 
accelerometer comprises an electronic device of the strain gauge type 
associated with a striker which is free to move in a casing of the 
device, or possibly a piezo-electric device. 

23. A monitoring device according to any preceding claim 
comprising means for determining if a hit is above a minimum force. 

24. A monitoring device according to Claim 23 comprising means 
to enable a user to set the value of the minimum force. 

25. A monitoring device according to any preceding claim 
wherein a sensor is adopted to be carried on the hand. 

26. A monitoring device according to any preceding claim 
wherein the sensor is a miniaturised device adopted to strap to a 
finger. 

27. A monitoring device according to any preceding claim 
comprising output means having a read-out device adopted to attach 
to the wrist of the user. 

28. A sensor for detecting an impact on a boxing glove or punch 
bag comprising any of the features of Claims 3 to 6 or 20 to 26. 
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29. A boxing glove comprising a monitoring device according to 
any of Claims 1 to 27. 

30. A punch bag comprising a monitoring device according to any 
of Claims 1 to 27. 
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